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ABSTRACT 

This paper reviews the evidence that 
Proto«Niger*Congo was a tone language with only two level tones and 
seeks to find the evidence that will explain how sone of the 
descendant languages have more than two tones. In particular it shows 
how synchronic tone rules in Caaa and consonant correspondences 
between Cama and Yoruba suggest a new factor in historical tone 
splitting — the difference between fortis and lenis articulation— may 
have been discovered. (Author) 
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This paper will review the evidence that Proto-Nlger-Congo was a tone 
language with only two level tones and seek to find the evidence that 
will explain how some of the descendant languages have more than two 
tones* In particular it will show how synchronic tone rules in Cama and 
consonant correspondences between Cama and Yoruba suggest a new factor 
in historical tone splitting—the difference between fortls and lenis 
articulation— may ha\^e been discovered. 



2. Ton e i n Nlger^Congo 

A large .oajority of the present-day Niger-Congo languages have typo- 
logically si lilar two-level tone systems, some have more complex tone 
systems, it i a few are non-tonal. Comparative studies show that not 
only may «:jnsonant types and vowel qualities be reconstructed but also 
that crosj(-l;2nguage correspondences of tone can be demonstrated* Niger- 
Congo ](k'.storlcal studies first reached maturity in the Narrow Bantu 
field. Although Melnhof [1899] and Bourquln [1923] did not reconstruct to- 
nal distinctions in their 'Urbantu* word stems, Nekes 11911a] maintained, 
on the basis of correspondences between Yaunde and Shambala, that Proto-* 
Bantu had a two**level tone system, and he extended his evidence to more 
languages in later pap.:?rs 11911b, 1928]* Other scholars^ have confirmed 
Nekes' conclusion. Comparative studies of other Niger-Congo subgroups 
also generally indicate a prior two-level system, ^^and wider comparisons 



^Thls work was in part supported by grant NSF GS31235X to the Phone- 
tics Laboratory, University of California, Los Angeles. 

^Including Hulstaert [1934], Greenberg [1948], Hoffmann [1952-3], 
Meeussen [1954], Guthrie [1967 ff], and I^ahler-Meyer [1967-8]. 

3 

See for example Williamson [1965: 6] for Proto-IJo and Proto-Lower- 
Nlger [1973a: 5], Heine [1968] for Proto-Togo-Ret nant , Stewart [1966] 
for Proto-Volta-Comoe, l/wyer [1973] for Proto-Southw«3tern-Mande (of. 
also Welmers [1973]), Long [1971] for Proto-North^rn-Mande, Elugbe [1974] 
for Proto-Edo, etc. On the other hand Proto -Yoruba-Igala, according to 
Williamson [n.d.] and Silversteln [1973], and Proto-Jukunold according to 
Shimizu [1971] had three levels. 
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show that the two levels correspond across the groi.ps. The 'Proto-West 
Sudanic* forms of Westermann 11927] sometimes marke^; high or low tone, as 
do the reconstructions in Armstrong 11964] and th<^ Benue-Congo Compara** 
tive Wordlist [Williamson and Shimizu 1968; Williamson 1973b]. Simi- 
larly Voorhoeve's Ekoid-Bamileke-- Bantu 'pseudoreconstructions' [1967] and 
Cook's extension of these to Efik 11968], as well as de Wolf's phonologi- 
cal sketch of Proto-Benue-Congo tl971« 51] agree on an earlier two-level 
tone system. Stewart [1970], in some of the most careful work on com- 
parative reconstruction in West Africa, shows that a two-level tone sys- 
tem must have existed in a construct that he calls 'Proto-Volta-Bantu\ 
which is the latest cotmnon ancestor of; 

(1) the Potou Lagoon languages Cama (Ebrie) and Mbato (cf. Dumestre 
11971: 311]), 

(2) the Volta-Comoe Ir^nguages [Stewart 1966], and 

(3) the Narrow Bantu languages, as represented by Guthrie's Comipjn 
Bantu starred forms 11967 ff]. 

Stewart only compared these three language groups, but their lates^c com- 
mon ancestor should also be the ancestor of a large number of Nip.er-Congo 
languages at present usually grouped under the labels Kwa and Brnue-Congo 
[Greenberg 1963] buc which I would prefer to label jointly Sourhern Niger- 
Congo as I share the doubts of many other scholars on the correctness 
of the division e^itablished between the supposed Kwa and Benue-Congo 
families. 



3. Models for, tone change 

If Proto-Niger-Congo had only two tone levels, then rne languages 
which currently have tont systems with more levels must nave developed 
these from the earlier two-level system. We need to explain how a typo- 
logical change could tike place to alter the two-level system into one 
of three levels (a& m Ycrtuba, Igala, Birom, Jukun, e^c.) or of four 
levels (as in Igede, To ura, Ndoto, or the Nikki dialict of Bariba) or 
even of five levels (as in the Mbembe languages Ash^ku aad Kporo). 
Processes which result in the multiplication of thjr numNer of tones in a 
languaf,e are known as 'tone-splitting' processes. Three models have been 
put forward for this kind of change. They may ff»r convenience be 
labelled the dowudrtf t , sandhi, and phonati on t^ pe models. I will ex- 
amine these to f.eek the one that will explain vny Yoruba has three tones. 

a. T he downdrift model . The 'downdrift modei' suggests tha differing 
pitch exponents for the same underlying tone level which arise as a re- 
sult of the superlmposition of intonational patterns, such as downdrift, 
can develop into new contraative tone leve's. In tht course of the long 
d* 'ate over downstep [Stewart 1905; Armstrong 19(.8; Williamson 1970; 
elc.) it has often been suggested that l^^nguages like Akau provide a 
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possible model for tone--9plitting.^* Akan has downdrlft^ and synchronic 
rules that produce a hlgh-downstepped-high sequence of tones when a low 
tone segment is deleted between two high tones (which differ in pitch 
because of downdrlft). It also has a rare lexical downstapped high tone 
which probably arose historically from the loss of a low tone intervening 
between two high tones. A further spread of this phenomenon could yield 
a third tone of much wider distribution than the present (non«*automatic) 
downslep tone in Akan. This third tone would presim^ably continue to 
show that it hnd arisen in positions following high tone only by showing 
a skewed distribution^ bo this model does not explain the derivation of 
a true mid tone, 8uch as there is in Yoruba, that is not subject to such 
restrictions on its distribution. Dwyer [1973: 248-250] has suggested 
that Southwestern Mande did develop a third contrast Ive t- uc when the 
complementary distribution of mid and low phonetic levels in disyllabic 
nouns was •spoiled' by the borrowing of low-luw nounjj- from Northern 
Mande, and the distribution of the three tones does still largely reflect 
the earlier complementarity. 

The sandhi model . In many languages an underlying tone has variant 
phonetic fonns according to the tones which precede or follow. Tone 
sandhi rules are particularly well known from numerous Chinese dialects 
(for some examples see Wang [1967]). In many of the Chinese cases the 
phonetic motivation for the rule ie obscure but we can imagine how a 
language with two basxc tone levels but with a tendency for high tones 
to be somewhat lowi^red when a low tone follows and for low tones to be 
somcv;hat raised when a high tone follows could develop into a language 
with four levels of th« conditioning environment was Irst or absorbed. 
This Is essentially the kind of process that is sketched for Fe?Fe? by 
Hyman [1972] and for Dschang by Tadadjeu 11974], A merger cf the raised 
low and lowered high tones into a mid tone could result in a three-level 
system evolving from an earlier two«lc*veJ one. In Yorubai however, 
there Is evidence that the third tone arose because the original low tone 
split Into low and mid variants, whll^^ the high tone was unperturbed. In 
Niger-Congo two-level languages the gent<ral pattern is for the high tone 
to dominate over the low (see ^taddleson [1972], and Schachter [1969], 
Williamson [1972-). Because Yoruba high tone dominates over both low and 
mid tones we may assume that the original high Is preserved as Yoruba 
high. Stanlke (19721 has presented other evidence from Internal recon- 
struction, including tlie relative frequency of tones on monosyJlabfc 
verbs, that confirm the origii;;^! identity of low and mid tones, Wliile I 



^Stet/art (1971] has more recently proposed that the three -level sys- 
tem seen In Yoruba in mote conjervarive than the two-level plus dovnstep 
system )1 languages liV.e Akan. On this reading the downstep tone is the 
remnanv of the formerly more widely distributed mid tone. The mechanism 
by which this Ik achieved is complex, aiid the proposal seems to Ignore 
tiie much greater frequency and wider distribution geographically of the 
two-level system. 

4 
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think It Is probable that some of the mid tones derive from earlier high- 
low or low-high sequences, there does not seem to be the comparative or 
internal evidence to sustain this explanation for them all* 

c» The 'phonatlon type' model * In many languages there are contextual 
modifications of pitch which depend on the manner of articulation of 
surrounding consonants, often the glottal state oi phonation type being 
the crucial factor. Such contextual modification can become the basis 
for the restructuring of 3 tone system— as was already known to philolo- 
gists in the time of the r'ang dynasty In China. Traditional Chinese 
philology distinguished yin and yang descendants cf tones from an earlier 
simpler tonal system. The split into a ' Igher (yin) and lower (yang) 
variety de^^ended on the Initial consonant. Recently the? question of con- 
sonant Influuiice on tone has att •acted suf, :ient intoreat for a confer- 
ence to be devoted specifically to the subject [Hymap IV73]. Various 
contrasts of phonation types or manneis of articulation have been claimed 
or demonstrated to have a historical splitting effect on tones or to 
introduce tonal contrasts to a language that previously lacked theim. 
The most widely discussed is the distinction between voicing and voice- 
lessness, espec lly in obstruents. Lea [1972, 1973] and others (e.g. 
Chistovltch 11969], Haggard, Ambler and Callow 11970]) have shown that 
nondistlnctlve fAttu differences in vowels occur in languages like Kng- 
lish and Russian following voiceless obstruents, voiced obstruents, and 
sonorants and these can be Important perceptual clues to the recogni- 
tion of tiie nature of tKj preceding consonant. Where lower pitch at the 
beginning the ''oweL 01 a lower tone reflex occurs following (origi- 
nally) voiced obstrueats as in present-day English and in the historical 
development of some Chinese dialects (e.g. Cantonese, Talslian [Cheng 
1973)), southwestern Tal dialects iBrown 1965], ^n ten of thirteen 
Loloish languages [Matisoff 1972] and Cham in the Malayan-Indents iaa 
group of languages [Haudricourt 1972: 61; Blood 1964: 516 fn. 5] to 
mention only a few, it may be that the supraglottal obstruction causes a 
reduction in transglottal pressure and airflow through the glottis is 
sl>wed, consequent ly the race of' vocal cord vibration is reduced (cf . 
Lea [1973]). I.adefoged (1972: /4] ranarks that "the rate of flow of air 
depends in part on tne subplottal pressure ... But it is also partially 
dependent on the position of the vocal cords themselves. When vhe glot- 
tis is s>>read open there is obviously a potentially higher rate of flow 
than when it 1:9 narrowed." These complementary e;:planatlons suggest vhv 
voiceless sounds may be followed by higher pitch and why voiced obstru- 
ents may bv followed by a depressed pitchy with perhaps voiced sonorants 
forming a third in?:enQediate class (cf. the situation in Eve, Ansre 
[1961]). However about an eqiial ntimber of. cases of the reverse histori- 
cal correlation can he found, of \»oicing wl:h higher pitch and voiceless- 
ness with lower pitch— for example in Sui (Haudricourt 1972: 68-9], the 
central b-anch of tht» Tal family (Brown 1905; Sarawit 1973], many of the 
Northern Tal languages, Nasu and Lu-Ch^uan among tho Loloish languages, 
Chaochnw and Shaow among the Min Chlnesf? dialects iNorman 1973], etc. 
There are also many individual languages that shew both of those develop- 
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ments^ giving both correlations In differing environments (e,g, the Po- 
Pel dialect of Chinese, which has the first with tone A or C but the 
second with tone B • We will return to this reverse correlation of tone 
with voicing later, after considering the earlier history of Southern 
Nlger->Congo consonantista* 



4, Fortis/lenis contrast in Southern Niger-Congo 

In Yoruba, unlike standard Ewe [Ansre 1961; Stahlke 1971], there are 
few if any clues in a present'^day correlation of classes of consonants and 
different tones to help in the reconstruction of earlier tonal facts. All 
consonants precede or follow all tones. If there Is a connection betv/een 
tone and consonant type In Yoruba, it must lie in some feature which has 
lost its distinctive value (through merger, shift, etc) in the course of 
the evolution of the language. The ccnsonant system of modem 'etawdard' 
or 'Common' Yoruba Is a fairly simple one (if one ignores recent 'educa- 
ted' loans) and some degree of simplification looks inherently probable. 
It contains only 17 consonants and no clusters are permitted. The conso- 
nants are as follows: 



voiceless stops 




t 




k 




voiced stops 


b 


d 


J 


g 


gb 


vl continuants 


£ 


8 


J 


h 




vd continuants 


in 


1 


y 




w 



Yoruba lacks the distinction between 'fortis' and 'lenis' articulations 
which is probably to be reconstructed for the latest common ancestor of 
Southern Niger-Congo. Evidence of a widespread distinction between for^ 
tis and lenis conf^onants can be found in the Potou Lagoon languages 
('Western Kwa'), in languages of the Edo group ('Eastern Kwa'— see Laver 
11967]; Elgube [1974]; Ladefoged 11974], etc) and in the Cross River 
3 languages (these are the Upper Cross group of the Delta-Cross Division 
of Cross River according to Cook's classification and include Mbembe, 
Ufia, t^nd Agbo [Bendor- Samuel and Spreda 1969], KoUumono [Cook 1969], 
and Kukele. Less clearly visible traces remain in the Lower Niger 
group in Ekpeye [Clark 1971; Williamson 1973: 14-15], in IJo, and else- 
where. Cama is one of the languages vhich has a four-way contrast among 
stops at the same place of articulation; voiced fortis, voiced lenis, 
Vfiiceless fortis, and voiceless lenis, 

Stewart [1970: 3] remarks that "the articulatory nature of the lenis 
feature has not been precisely determined by instrumental mt^ans, but it 
appears to consist in the absence of the heightened oral cavity pressure 
which, in other languages, commonly occurs as a redundant feature of ob- 
struents". Among the voiceless stops the lenis set lack aspiration (cf. 
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Kim 11965]). The voiced lenls stops have been characterised an 'imolo- 
slve' but they are not truly so; rather they are more like nasals/ which 
typically lack a build-up of pressure In the oral cavity because of the 
nasal escape. They seem (iasily to pass into nasals and taJ^e perceptu- 
ally close to them— compire the description of similar voiced stops in 
East London speech in Beakan 11971]. Williamson describes the so-called 

implosives' of Ekpeye as ' semi- sono rants' and the conr.eptio:i of the^e 
sounds as intermediate between the normal stops (fortis) and sonorants 
seems appropriat^i. Elugbe has data on similar sounds from Okpamheri 
which show that the lenis stops are shorter in duration than correspon- 
ding fortis ones and that in, for example, an al aolar place of articu- 
lation the area of contact cf the articulators t iring the closure is 
smaller. This differtince between fortis and lenis stops is constant for 
both the voiced and voiceless sets. 

Obviounlv one might describe the differences between the stops in 
Cama in ten-.v of four c'istlnct types rather than insisting on two paired 
oppositAons, voiced/voiceless and fortia/lenis. Stewart protests that 
this would "obscure. . .the situation in the language as a whole," but he 
does not give any examples cf how this is true. However, there are a 
number of cases in the history of the languages which share this dis- 
tinction which require that the lenis voi^^ed stops (the Umplosives* ) 
and the unaspirated voiceless stops be clajsed together as members of 
of the same natural class. !\.r example, in Mbato it is these two sets 
which have merged in the process of reduction of the four-vav contrast 
to a three-way contrast. 

In Cama the fortis feature is involved in the tone rules. Final 
low tone glides downwards. In disyllabic nouns (which invariably have 
a high tone prefix) the sei-ond tone is raised If it is an underlying low 
but it retains the downglir'ie, which becomes superficially dlst Incnive, 
This raising occurs regardless of the nature of the intervening conson- 
nant. Thus a four-way superficial distinction of pitch is producod. 
The following examples from Stewart Illustrate his analysis: 



Gloss 


I. 


II. 


ITI. 




V. 




Under- 


Down- 




Lowering 


Phonetic 




lying 


glldu 


Raising 


Transcription 


'grass' 


ibi 




^bj* 


ib)* 

• 


li>bT] [' ^] 


•drum' 


ad 


^bl* 






[i6t] [-•>] 


'water' 


adu 








[fidu] [--] 


' tongue ' 








•••• 
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Naturally one could take the view that the lowering of tones after fortis 
voiced consonants only affected high tone& and that the coh5onant acted 
to inhibit the raising of low shown in III rather than having this low 
tone be Just raised and then lowered. In either case the mechanism - 
thereby a tone^uplit ould emerge can be seen, lower varieties of boch 
high (level) and low ^falling) tones occurring after the voiced fortis 
stops. A rule of tonal depressing following fortis consonants has also 
been reportt^d for Kukele (Fajen 1970]. Explanations and conjectures about 
why fortisness should depress tone will be deferred until the final sec- 
tioii of ih^ paper. 



5. Cap:a"Yoruba correspondences 

The Cama data suggests that the fortis/lenis distinction may have 
contributed to the splitting of the Yoruba low tone before loss or mer- 
ger of consonants resulted in the reduced Yontoa consonant inventory. 
I searched for r.^gular phonetic correspondences in an attempt to confirm 
this hypothesis. Unfortunately few items are available in published or 
other form in those languages which have a thorough-going fortls/lenis 
distinction. Much of what is available doe::, not carry tone marks or has 
an imperfectly worked-out tone system. Cama items can be found in 
Vogler [1968], Dumestre [1970, 1971], and Stewart 11970], but although 
other lists can help to establish the corresponderxes between consonants^ 
only Stewart's fully tone-marked list and, with some reservations, a 
list supplied by Stewart at an early stage in his analysis to Ladefoged 
in 1962 can testify to tonal corresponderces. However, ue can observe 
the distribution of tones in Yoruba in relation to the consonan a fcr 
which correspondences can be found. Yoruba items have mostly bean 
sought in the dictiona-ies of Abraham [1958] and Delano [1969] and in 
Fresco's dialact study (1970] • 

a. Cama l e nis voiced stops . Following Stewart, subdotted letters will 
be used for the lenis stops in phonological transcriptions. The lenis 
voiced bilabial stop /b/ has a nasal variant, [in], \n a nasal environ- 
ment, but elsewhere is [b]« A reasonable number oi good correspondences 
suggest tharv Cama /b/ corresponds with a Yoruba /w/ except before a 
Yoruba nasal vowel when the correspondence is /^/ : /m/ : 



Cy a .It em 


gloss 


phonetic 


Yoruba 


gloss 




•arm' 


[rfimi] 


9w^ 


'hand' 




* come ' 


[64] 


w4 


'cocft* 




•tak.a' 


[60] 


mu 


'take, grasp, etc** 


bu 


'cut down' 


[6u] 


wo 


'col.lapse, demolish. 






[a61] 




f%ll* 


ab i 


'excrement' 


fmf ^ 


'faeces' , 


bl 

• 




[6i] 


(*In Ondo, 


Okitipupa, Oba: [IwT]) 



s 

i 



I 
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One possible correspondence suggests /b/ ; /f/ : 
bo 'break' [^o] f6 



'break Into pieces' 



This would appear to be homophonous in Cama with the word meaning 'tajf3'> 
but it has a different reflex in Ycruba. Perhaps there was some addi- 
tional distinction in the antecedauis of these two words. 

For Stewart the Icnis voiced a veolar stop /^/ is "a purely theoreti- 
cal base form" as, in the dialect he investigated, "it is replaced with 
in] if it is before or after a I+nasal] vowel, and with II] otherwise". 
Dumrstre ri970, 1971] shows that there are dialects in which a [cf] pronun- 
ciation actually occurs in non-nasal environments. 

The /d/ in Cama corresponds most frequently to a Yoruba /I/ but 
sometimes corresponds with /r/ $ 



Cama item 


gloss 


phonetic 


Yo ruba 


glo3S 




'sleep' 




1^ 


* dream' 






[ala] 






^6 


•go' 


cia] 


lo 


•go' 




'repair, sew' 


[lii] 


lu 


'pierce' used with 






[nnu] 




sblr^ * needle' 


'mushroom' 


ol u 


'any mushroom or fungus' 




•dust' 


[nnudu] 




'dust, ash' 




'palia oil' 


[nn^] 




'palm oil' 


a^a 


'animal' 




§ran 


'animal, meat' 


Before an 


high front oral vowel the correspondence is /d/ : /J/ : 




•eat' 


[If] 


j? 


'eat' 



Note that no *l f, or "ll exists in Yoruba. The vowel correspon- 

dence i:e here suggests the possibility that the Yoruba form had a suffix 
which merged with the stem vowel; via. jfa > Je. One aberrant corres- 
pondence is the following: 



id4 



' tongue' 



Sd4 



' language ' 



If these are truly corresponding forrs then an uuusual shift of lenis to 
fortis oust have occuned in the Yoruba form. 

Cama voiced fortia stops. Cawa /b/ seemed diff.'.cult to match as 
words which were cognate could not easily be found. It seems probable 
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that /b/ corresponds wiwh Yoruba /b/ if the following are In fact good 
cognatet^; 



Cama Iteia 



glogs 



phc netic Yomba 



•be rotten' Ib3] 



'belch' 



IbA] • 



bu 
bl 



ploss 

*go i&ouldy' 
•vomit* 



Similarly Cama /d/ staems to correspond to Yoruba /d/: 



id(S 

ada 

d! 

an 



•water' 

•river' 

*bat' 

•arrive, 
come out, 
come down^ 



[rtdi] 
[ddu-66] 
[ads] 
•[dl] 



odd 
II 

d^ 
dun 



•river^ 
II 

'fruitbat^ 
• arrive • 

• sound • 



' resound • [drC] 

Perhaps a second series of correspondences Is suggested by: 
du *anake^ [du] ej6 "snake* 

adudu • rainy [adudu] djd •rain^ 



season ' 



The /d/ : /J/ correspondence here might be restricted to cases where 
a high back vowel had originally followed */d/. If so, it is not 
clear why Cama ndu adu corresponds with odd; perhaps it should be 
paired with 6j6* An aberrant correspondence seems to be 



dd 



•forge* 



[dd] 



r9 



• forge • 



We may summarize the probabxe correspondences between the voiced fortis 
and lenis consonants in Cama and Yoiuba segments by saying that, in 
general, the fortis ones correspond with voiced stops in Yoruba and the 
lenis ones correspond with sonorants. 



c, Cama voiceless stops > Cama fortis voiceleFs stops clearly correspond 
with Yoruba voiceless stops, but the lenis ones proved difficult to find 
cognates for. One etymology, ^foot^, seems to suggest that Cama lenis 
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l\l corresponds with Yoruba /s/»^ 

Given that the mmiber of segmental correspondences is cufficient 
for us to have confidence in them (:*nd, considering the meager sample 
of Cama available for comparison, the number is quite impressive and 
includes a number of very widely-attested Niger-Congo roots), we can con- 
sider the correlation of consonant type and tone. 6 An interesting fact 
emerges: all the Yoruba forms cognate with Cama forms having a lenis 
consonant show either high or mid tone after it and not low tone, with 
the exception of the aberrant form hih^ which of course has a consonant 
which normally corresponds to a fortis consonant in Cama* Similarly 
the Yoruba forms cognate with Cama forms having a fortis consonant show 
either a high ot a low tone and not mid tone, except for the aberrant 
examples of the mid-tone verb ro, which has a consonant that would nor- 
amlly correspond with a lenis consonant in Cama, There is one further 
exception here; the verb bu 'go mouldy' 

In the smaller number of cases for which there is full tonal data 
and direct correspondence of tone can be investigated, we find that, with 
the lenis consonants, Cama high tone corresponds with Yoruba high tone 
four times, and Cama low tone corresponds with Yoruba raid tone twice. 
Twice also Cama high tone corresponds with Yoruba mid tone, one of these 
cases bei\ig Je ( ? < df^). With the fortis consonants, we have evidence 
only for one tonal correspondence, which is of '"ama high with Yoruba low 
(if the *water, river' etymology is correct). Th^se results show that 
there is a strong possibility that fortisness has ai "-ed historically as 
a depressor of tone.' Since this is so, it is worth considering the 
phonetic ^plausibility of such an effect. 



^The regular correspondence in Igala for Yoruba I si is the voic-^less 
alveolar tap /r/, while Yoruba /t/ corresponds with Igala /t/ [Silver^ 
stein 1973]. Obvoiusly a lenis voiceless alveolar stop and a voiceless 
alveolar tap are similar segments, and probably Igala is conservative 
in retaining /r/ here rather than innovative as Siiverstein suggests. 

^;fliere we find voiced stops in Yoruba corresponding with voiced for- 
tis stops in Cama, we also find voiced stops in Igala. Where Yoruba has 
/r/ ( < /d/) Igala has /I/. Among the Cama voiced lenis stops, /b/ 
corresponds with Igala /w/ and occasionally /ni/, and /^/ corresponds with 
Igala /n/, confirming the similarity of these stop*: to nasals. Except 
among noun prefixes, where Igala has high tone when Yoruba has mid, tones 
ir Yoruba and Igala coincide. We may therefore state that correlations of 
tone and consonant type that hold between Cama and Yoruba hold between 
Cama and Proto-Yoruba-Igala (including itsekiri), 

^Stewart [1972] has pointed out that the three groups of consonants 
that we need to distinguish in Ewe can be distinguished by dlv/ding the 
voiced category into fortis and lenis groups, and has suggested that this 
division is also a tracp of the earlier wider distribution of the fortis^ 
lenis contrast in Niger-Congo and its interaction with tone, Xj. 
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6, Explanation of the phenomenon 

Stewart 11970: 8J suggests that the differing effects on tone of 
the voiced fortis and lenis stops in Cama arise because the fortis stops 
do act in the way described by Lea (i»e, the supraglottal obstruction 
produces an equalization of the pressure drop across the glottis, with 
a consequent drop in the rate of air-flow through the glottis and there- 
fore also a drop in pitch) but the lenis stops do not do so* He specu* 
lates that the heightened pressure in the oral cavity is avoided with 
the lenis stops "possibly by lowering the larynx, or by rela:<ing the 
walls of the oral cavity and allowing them to expand, or both". Since 
lowered larynx position and lowered pitch tend to correlate with each 
other iVanderslice 1967], the larynx is probably not lowered, but Stewart 
is probably right in his suggestion that the walls of the oral cavity 
are not stiffened at all. In addition if the closure is held for a 
shorter duration and is a less extensive contact, then the opportunity 
for pressure to build up will not be there. Only if the articulation is 
•fortis' (i.e. with stiffened cavity walls preventing expansion of the 
cavity size and with more extensive contact and/or longer duration) will 
voiced obstruents tend to depress pitch. 



7. Wider relevance 

The suggestion that differences in consonant tensity may be relevant 
for pitch variation has wider relevance than just for Southern Niger- 
Congo* [Norman 1973] has suggested a need to reconstruct a six-way con- 
trast between types of initial stops in Proto-Mln Chinese. Beside plain 
(unasplrated) and aspirated series he proposes that a third set, which 
he describes as 'softened*, must be posited to account for the correspon- 
dences between Mln dialects. There are voiced and voiceless members of 
each of the three series, making a six-way distinction possible at one 
place of articulation. He does not speculate on the phonetic nature of 
the 'softened' stops but does suggest at least for the voiced softened 
series that they "underwent a process of lenltlon" perhaps because of the 
Influence o*: some type of voiced segment pref ixed to the roots in ques- 
tion. His paper shows that in Amoy the descendants of the earlier tones 
can be accounted for by splits conditioned only by the difference 
between voiced and voiceless initials, but in some other dialects there 
are divergent developments after the softened series. In Klenow for ex- 
ample there Is a 42 reflex of original tone 2 (=shang ) and tone 4 (« ru) 
after the voiced softened series, whereas following the other two voiced 
ser-'es there is a 44 reflex of these same "«^o tones. More interestingly, 
in Jhaowu there is a 55 reflex of tone 1 ping) after the voiceless 
softened series, whereas the other two series of voiceless initials are 
followed by a 11 reflex of the same tona. Perhaps in this case an origi- 
nal distinction of fortis and lenis stops conditioned a tone split along 
the same lines as is suggested in this paper for Yoruba, with a higher 
reflex after lenis stops than is found after fortis ones. 
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It tDay also be the case that, in the many cases In which it is found 
that there are lower tone reflexes after voiceless consonants than after 
voiced ones if the standard reconstructions are followed, the change can 
be understood if we see the distinctive feature that separates the series 
of consonants to be a fortis/lenis one rather than a voiced/voiceless one. 
In support of this speculation is the fact that many languages of the 
world, including English, hav« voiced obstruents which are less *fortis* 
in nature thaa the corresponding voiceless ones IGlmson 1962]. Although 
the tensity feature in English is subordinate to the voicing feature and 
does not act to reverse the expected correlation of voicing with lower 
pitch, in other languages the voicing distinction could well be subordi- 
nate, and thus the reverse correlation is explained. The comparison of 
Yoruba and Cama has shown that the study of tbti possible effect on tone 
of an independent feature of tensity is a worthwhile avenue to explore 
in the realm of consonant effects on tone and possible tone-splitting: 
fields which remain full of mysteries despite the increased attention 
devoted to them in recent years. 
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